prevent this transportation.4 It is also true that Semmelweis-aithough denying that puerperal fever was contagious5-was the first to demonstrate the contagiousness of this fever statistically.6 He showed that there was a much higher mortality in the hospital wards open to medical students and physicians than in those to which only midwives were admitted; and that the infective material that conveyed the fever was brought by the students and physicians who had attended the dead bodies in the post-mortem room. His solution was to insist on certain antiseptic preventive means such as requiring that all birth attendants wash their hands in a chloride of lime solution before attending childbirths.7 This was one of the earliest applications of antisepsis, the first probably having occurred some time before 1843 in Boston. 8 A careful review, however, of the medical literature reveals that it was Alexander Gordon (1752-1799),9 a Scottish physician, who-approximately forty years before Holmes and
Semmelweis-clearly and systematically demonstrated the contagious and transmissible nature of this disease by showing that puerperal sepsis spread from the medical agent (nurse, doctor or midwife) to the patient and/or from patient to patient by way of the hands of the attending medical agent.'0 Aetiology was established in his meticulous epidemiological study of puerperal fever" conducted in and around the city of Aberdeen in the early 1790s. 4 See especially Oliver Wendell Holmes, 'The contagiousness of puerperal fever', N. Engl. J. Med. Surg., 1843, and reprinted in Oliver Wendell Holmes, Medical essays, Boston, Houghton Mifflin, 1891, pp. 103-72; Ralph H. Major, A history of medicine, vol. 2, Oxford, Blackwell Scientific Publications, 1954, pp. 756-9; Charles Singer, A short history ofmedicine, Oxford, Clarendon Press, 1928, p. 243; Wertz and Wertz, op. cit., note 2 above, pp. 120-3. ' Contagion, for Semmelweis, consisted of the direct spread of a disease from patient to patient but this was not the way puerperal fever spread. That he was committed to "anticontagionism" is a proposition emphasized by only a handful of writers such as Parsons At the time when the epidemic of puerperal fever began in Aberdeen,'4 he was probably the only trained obstetrician in the city, and therefore the entire burden of the epidemic fell on him. He was, however, sufficiently knowledgeable in the fundamentals of medicine to be able to make observations which later proved to be epidemiologically important.
After the 1795 publication of his treatise on puerperal fever, he returned to the Navy as naval surgeon, never again to practise obstetrics and midwifery. Apparently the populace of '2 Alexander Gordon, A treatise on the epidemic puerperalfever ofAberdeeni, London, G. G. and J. Robinson, 1795. The original manuscript is located in the rare book section of the University of Aberdeen library. The treatise consists of seven chapters, which reveal the comprehensive epidemiological nature of the subject matter Gordon dealt with: (I) a history and symptoms of the disease; (2) cases and dissections of the disease; (3) nature and seat of the disease; (4) course of the disease; (5) prognosis of the disease; (6) cure of the disease; and, ( Aberdeen, together with the midwives, believed that Gordon was himself responsible for the whole epidemic and were instrumental in making life very difficult for him. The midwives, especially, must have been angry, as they had strongly disapproved of his treatment of the postpartum patients (by bloodletting and purging), and had been 45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65  66  67  68   69  70  71  72  73  74  75  76   77 disease, he was convinced that copious bleeding was a certain cure, while the rest of the community believed the epidemic to be an ephemeral fever called the "Weed" and denied the relevance of bloodletting as a cure.
Gordon's discovery of the infective nature of puerperal fever cannot be adequately understood unless we assess its relationship to the contributions made by other medical researchers. Although a clinical picture of the disease is first found in the Hippocratic Epidemics, Books I and 111,15 the best early work was done by eighteenth-century English medical men.'6 The earliest suggestions that puerperal fever might be infectious were offered by John Burton in 1751 and John Leake in 1752.17 Since twelve epidemics of puerperal fever occurred in Scotland and England during 1760-1788, it is not surprising that many authors writing during this period supported a medical view that puerperal fever was an infectious disease, a disease, however, they believed to originate in the atmosphere.'8 We now know, of course, that although their aetiological assumption regarding the infectious nature of puerperal fever was correct, it was based on a wholly erroneous atmospheric conception of the nature of its transmission. Two of Gordon's contemporaries, however, Joseph Clarke and Charles White came very near to the truth when they offered a number of intuitive observations regarding aetiology, transmission and prevention. Writing in 1790, Clarke disagreed with the prevailing theory that something noxious in the atmosphere played an important role in disease transmission, and argued instead that this fever had its origin in some local contagion. This conclusion was based on his observation that, in the Dublin hospital with which he was affiliated, puerperal fever deaths had occurred in only three out of four wards, not a single patient having died of this disease in one ward.'9 His recommendation was to isolate all infected patients, wash all bedding and thoroughly clean hospital walls and ceilings. On the other hand, as early as 1773, White had suggested the necessity of initiating prophylactic regimens to combat the fever. Specifically, to prevent this disease an adequate supply of fresh air and clean surroundings for the female patient were required.20 This suggestion, however, did not specify that special measures should be instituted to ensure the cleanliness of the medical and nursing attendants-thereby demonstrating that his prophylactic measures were based on an erroneous conception of how this disease was transmitted. 2-Porter, op. cit., note 9 above, pp. 81-2.
In the remainder of this paper, an examination of Gordon's treatise22 will be undertaken with the purpose of establishing how successful he was in offering a comprehensive systematic epidemiological view of puerperal fever. My principal focus will be on the three epidemiological themes that dominate his study, aetiology, method of treatment and prevention, which I shall describe as far as possible in the author's own words.
AETIOLOGY
Two related problems were addressed by Gordon here: the infectious and transmissible nature of puerperal fever. Although many eighteenth-century medical researchers accepted an infectious explanation for this disease, they incorrectly theorized that there was a connection with a noxious constitution of the atmosphere. Gordon's observation, however, that women infected with the fever had been delivered at the same time as others who did not develop this disease, and in the same atmosphere, suggested that another explanation was required.23 The explanation that he eventually offered, and a key finding relevant to the knowledge of puerperal fever prevailing at that time, concerned the unique manner in which this infection was transmitted.
It was possible for Gordon to demonstrate the infectious and transmissible nature of this disease through observation. Whereas many other eighteenth-century researchers were disposed to use reason and theory without recourse to facts, Gordon's approach was dominated by the actual observation of patients-either the cases he dissected or saw in his capacity as physician.
There have been subjects of great dispute among writers on the puerperal fever. And I hope, that the observations which an extensive experience has enabled me to make will serve to illustrate the points in dispute . infectious and that the infection could be carried from one patient to another through one or more medical agents was illustrated by reference to the tables of cases: That Gordon had clearly and unequivocally identified the contagiousness of this disease, and saw how the infection was carried from patient to patient by midwives or by himself, is further revealed in these remarks:
Now it may seem remarkable that the puerperal fever should prevail in the new town and not in the old town of Aberdeen, which is only a mile distant from the former ... But the mystery is explained, when I inform the reader that the midwife, Mrs Jeffries, who had all the practice of that town, was so very fortunate as not to fall in with the infection; otherwise the women whom she delivered would have shared the fate of others.29
Continuing to emphasize the channel by which this disease was spread, Gordon offers this observation:
What the cause was, shall be mentioned afterwards, in its proper place. For the present I shall only remark that, by observation, I plainly perceived the channel by which it is propagated; and I arrived at the certainty in the matter, that I could venture to foretell what women would be affected with the disease, upon hearing by what midwife they were to be delivered or by what nurse they were to be attended during their lying-in; and almost in every instance my prediction was verified.3( Considering the primitive character of eighteenth-century obstetric medicine, the assertion by Gordon that he could predict which female patients would be affected with puerperal fever, by knowing which medical agents treated them, was indeed a radical step forward in epidemiological thinking; inasmuch as he was referring to the researcher's ability to predict successfully the development of disease in human subjects. Most importantly, however, unlike some of his contemporaries such as Charles White who believed in multiple causes of diseases, Gordon postulated a single aetiological explanation of puerperal fever. And with candour and scientific objectivity Gordon also implicated himself as an agent of transmission in the following passage. "It is a disagreeable declaration for me to mention, that I myself was the means of carrying the infection to a great number of women."3'
To Gordon, the data exhibited in the foregoing table showed that this disease could not be correlated with any particular characteristics of patients since cases tended to be distributed equally in the city of Aberdeen and adjacent countryside, among the strong and weak, robust and delicate, young and old, married and single, and among the lower and 28 Ibid., p. 51. 29 Ibid., p. 51.
3"' Ibid., p. 31. 3 Ibid., p. 5 1.
higher social classes.32 Nor could the disease be correlated with a noxious atmosphere. He dismissed this latter conception thus:
But that the cause of the epidemic puerperal fever... was not owing to a noxious constitution of the atmosphere, I had sufficient evidence; for, if it had been owing to that cause, it would have seized women in a more promiscuous and indiscriminate manner. But this disease seized such women only as were visited, or delivered, by a practitioner, or taken care of by a nurse who had previously attended patients affected with the disease.33
One can only speculate as to why Gordon did not receive credit and acknowledgement by medical historians for having been the first to establish successfully the aetiological basis for puerperal fever. Perhaps, however, one explanation may be related to Gordon's statements on the transmissibility of this infection. Gordon did, of course, effectively demonstrate by what channel puerperal fever was transmitted, i.e., how the infection travelled from patient to patient by way of the hands of midwives or of himself. He also, however, admitted to an important limitation, namely that he was unable to discover what the physical qualities of the infection were.34 At least one critic, while giving Gordon credit for having been one of the first researchers to be aware of transmissibility and contagiousness, criticizes him for failing to identify the "poison" that was causing the disease.35 If medical historians have also used this shortcoming as a basis for overlooking Gordon as the most important figure in the discovery of the aetiology of puerperal fever, then it is certainly reasonable to ask why Holmes and Semmelweis were not also denied such recognition since neither was able to identify what the nature of the "poison" was that was causing illness and death. It was, of course, not until the late nineteenth century that physicians began to realize that the bacteriological discoveries of Louis Pasteur, Robert Koch, and Joseph Lister could be applied to the practice of obstetrics.
TREATMENT
During the eighteenth century, differences of opinion regarding puerperal fever revolved around the question of whether this disease was to be considered inflammatory or putrid. Physicians regarded this as important because how the disease was to be treated, or what cure was introduced, depended on the nature of the condition. An inflammatory disease, for example, was treated differently from a putrid disease.36
Gordon regarded puerperal fever as an inflammatory disease, at least in its initial stages. After the disease had commenced, his method of treatment was to bleed or purge the patient as early as possible because if the disease were allowed to progress untreated it would become putrid; and once putrid, later treatment almost always resulted in the death of the patient. Gordon describes the necessity for early treatment, especially bleeding, in the following paragraphs: 32 Ibid., p. 31. Within the social classes, however, Gordon found a higher frequency among lower class women but that "women in the higher walks of life were not exempted, when they happened to be delivered by a midwife or physician who had previously attended any patients labouring under the disease." 33 Ibid., p. 50. 34 Ibid, pp. 5-51. 31 Cullingworth, op. cit., note 2 above, pp. 6-7. 36 Porter, op. cit., note 9 above, p. 68.
If the disease has been neglected, or improperly treated in the beginning, the event is for the most part fatal; for the inflammation, continuing to increase, terminates in suppuration or gangrene. At any rate, considerable extravasation takes place in the cavity of the abdomen; and the disease, which was inflammatory in the beginning, becomes putrid in its progress.
But though bleeding be the principal and most effectual of all remedies, yet its efficacy is limited to the beginning of the disease.37
He recommended specifically that within six to eight hours after the disease had appeared, the patient should be bled profusely-at least 20 to 24 ounces of blood should be taken at each bleeding-while simultaneously being given a single purgative.
That Gordon also regarded purging as an important treatment technique is revealed in these comments:
Purging, the other principal remedy for curing the puerperal fever ... is well adapted to all the different stages or periods of the disease, and is the evacuation to which nature herself gives the preference; being the only proper critical, or salutary discharge, that takes place in the puerperal fever.38
According to Gordon, since "the source of the poison is in the cavity of the abdomen" it "cannot be corrected in any other way than by being carried out of the body", and if a spontaneous diarrhoea has not taken place, "the practitioner in imitation of nature, must pursue the same intention by giving purgatives".39
This method of treatment proved to be comparatively successful; of the 77 patients treated, only 28 died, proof, according to Gordon, that he had been much more successful than any other practitioner. He insisted, and stated repeatedly, that he had discovered an effective method of treatment for puerperal fever; and he allowed this to overshadow his much more important contributions to our knowledge of this disease-namely his discovery of how it was transmitted and what effective measures for its prevention there were. Nevertheless, even though his treatment represented a significant advance on the medical practices of the day, we now know it is, in therapeutic terms, unsatisfactory. Porter contends, however, that even though Gordon erred in his method of treatment, this was of little account since "he showed the means by which it could be prevented". 4" In discussing what the specific nature of the inflammation was, Gordon recognized that there was a connection between erysipelas and puerperal fever. The evidence that he brought forth to support this last statemnent is best presented in his own words.
I will not venture positively to assert, that the puerperal fever and erysipelas are precisely of the same specific nature; but that they are connected, that there is an analogy between them, and that they are concomitant epidemics, I have unquestionable proofs. For these two epidemics began in Aberdeen at the same time, and afterwards kept pace together; they both arrived at their acme together, and they both ceased at the same time....
The analogy of the puerperal fever with erysipelas will explain why it always seizes women after and not before delivery. For, at the time, when the erysipelas was epidemic, almost every person admitted into the hospital of this place with a wound, was, soon after 17 Those who propose to prevent the puerperal fever must have two intentions in view. The one is, to prevent the infection from being communicated; and the other is, after the infection has been communicated, to prevent its action.
My endeavours were entirely directed to this last purpose; for the puerperal fever had prevailed for some time before I discovered that it was infectious; and after this discovery was made, I saw the danger of disclosing the fatal secret.
With respect to the most effectual means of preventing the infection from being communicated, I must speak with great uncertainty, because in this matter I have not experience for my guide. When treating of the cause, the nature, and cure of the disease, I spoke with the utmost confidence, because I had experience and facts for m) guide; but here those sure guides are wanting, and therefore I speak with diffidence. Whether the infection of the puerperal fever is capable of being destroyed by the same means as that of other fevers, I cannot affirm with certainty; but I think it very probable, and that they ought to be tried.
That fresh air and cleanliness are insufficient for the destruction of contagion, and that there is no certain antidote but fire and smoke has been demonstrated by the ingenious Dr. Lind. This excellent author has proved, that fire and smoke are the most powerful agents for annihilating infection; and, as he thinks, even the plague itself.
The methods which he recommends for the purification of infected chambers, and for the fumigation of infected apparel, may be seen by perusing his ingenious papers on fevers and infection to which I refer the reader.
The same means ought to be practised for preventing the infection of the puerperal fever. The patient's apparel and bedclothes ought either to be burnt or thoroughly purified; and the nurses and physicians who have attended patients affected with puerperal fever ought carefully to wash themselves, and to get their apparel properly fumigated before it be put on again.
Methods of disinfection in Gordon's day were designed to destroy or counteract contagion in the atmosphere, and included, for example, the burning of wood and the whitewashing of a patient's room. Gordon's recommendation, however, for the prevention of this disease follows directly from his discovery of how the disease is transmitted. In his schema, the atmosphere plays no important role in spreading this infection but patients and medical agents do. Therefore, whatever disinfection is to be carried out must centre on the clothing and bedroom apparel of patients and the clothing and personal hygiene of medical personnel.46 Gordon's views on the prevention of puerperal fever reveal that he understood clearly what the effective measures for the prevention of this infection were. Most importantly, he recognized the importance of cleanliness and sanitation, especially in regard to the contaminating transmission role played by the midwives and himself, even though the bacteriological discoveries which would confirm his observations were still one century away. 4 ' Barrington and Haswell, op. cit., note 13 above, p. 62. 46 Porter, op. cit., note 9 above, pp. 74-75.
